Abstract
____________________________________________________________________
Rubber (Hevea brasiliensis) is the 3 rd largest plantation crop in Sri Lanka next to the tea and coconut. The total extent of cultivated rubber has been estimated to be around 133,000 ha (Anon 2012) and the rubber industry provides employment, both directly and indirectly to about 500,000 persons (Anon 2012) . Nearly 65% of the rubber is owned by smallholders and majority of them fall into low income groups. The only way to increase this low income is by increasing the yield per unit area of land. Use of genetically improved high yielding planting material is perhaps the only and also the easiest way to achieve this. Thus a sound, efficient and result oriented Hevea breeding programme is vital to the survival of rubber industry in Sri Lanka especially in the face of increasing cost of production. For several years, Geneticists and Plant Breeders have emphasized the need to conserve Hevea genetic resources and to widen the genetic base of breeding populations used by the natural rubber producing countries. Rubber breeding in Sri Lanka is largely based on a small population of about 1919 seedlings introduced in 1876 from Wickham collection. It is believed that Sri Lanka was the centre of distribution of rubber plants to other South East Asian (SEA) countries. Further, introduction of new material from natural habitats has been restricted due to the fear of accidental introduction of South American Leaf Blight (SALB) to this region. Therefore, genetic base in the original population is narrow. Directional selection during last 80 years of breeding for few economically important characters such as yield, vigor and disease tolerance and also extensive use of clonal vegetative propagation has led to further erosion of genetic variability. Consequently, problems related to breeding and selection of Hevea, such as inbreeding depression which lead to declining yield response are becoming more apparent. Sample collected trees were very old and their girth ranged from 3m -6m at 1½ m height from the ground. Also these trees had been already subjected to tapping by native tappers using a multiple cutting system. It showed large volumes of latex around 1½ L to 4L per tapping. The expedition group collected a total 64,736 seeds and 1522 m of bud wood from 194 presumably high yielding mother trees.
Dispatch of germplasm
This collection was first dispatched to the National Centre of Rubber and Oil Palm Research in Brazil in Manaus (CNPSD) and subjected to a whole procedure of very strong phytosanitary measures (Fig. 1 (Jayasekara, 1989) . Five girth measurements recorded from 1988 to 1992, inclusive of both years, were used to work out the growth rates by regressing individual tree girth on two years taking years 1,2,3,4 and 5 as independent variable (Jayasekara, 1991). Analysis of variance performed on growth rates of individual trees indicated highly significant differences between clones and between classes, when clones were classified according to their origin, indicating differences in growth rates of clones of different origins. Duncan Multiple Range Test carried out resulted in 17 groups with considerable overlapping. This made it extremely difficult to group them according to their vigour. In group a, with a highest mean girth of 8.52 cm all 3 clones with Wickham origin were included. There were germplasm clones that had higher growth rates than some of the Wickham derivatives such as RRIC 102 and RRIM 600. RRIC 121 had the highest mean (9.940 cm) followed by a germplasm clone MT-C-1 -1 with a mean girth of 9.45 cm. This indicated that germplasm clones could be a good resource material to incorporate new genetic variability with respect to vigour (Jayasekara, 1992) . In addition to the study of the latex vessel rings of bark samples collected from this trial, test tapping was carried out (Jayasekara, 1993). Other than above evaluation, around 300 plants in this nursery with a girth of 60 cm and above were marked at 90 cm above the bud union for test tapping, the clones that did not give promising yields were discontinued and another batch of 300 plants that had reached the required girth of 60 cm and above were brought into tapping. This second batch and the promising clones selected from the first batch were test tapped to evaluate the yield potential. Two highly promising clones which yield more than 100 g/t/t have been identified for future testing in large scale trials (Jayasekara, 1993) . The two promising genotypes that were identified in 1993 were test tapped in 1994.Yield of one genotype (GPS II) dropped while the other genotype (GPS 1) continued to give high yields. Mean yield of these two genotypes and the number of test tappings done in 1994 are shown in Table 2 (Jayasekara, 1994). Test tapping of plants, led to identification of four genotypes which can yield more than 30 g per tree per tapping. Test tapping yield, both average over first three years and the fourth year average are given in Table 3 (Jayasekara, 1994).
Utilization of germplasm in breeding programs in Sri Lanka during 1995-2014
This ex-situ collection has been used in hybridization programmers frequently from year 1995 onwards aiming to improve the genetic diversity of rubber plantations in Sri Lanka. These progenies are now being evaluated in various steps successfully (Table 4) . (Table 4) , were subjected to SSR analyses for genetic diversity with their three mother parents. Eight Hevea SSR markers were used for this study. All these genotypes and mother parents were produced two distinguishable alleles which detected for each of the SSR loci. Three mother clones i.e. RRIC 100, RRIC 121 and PB 28/59 were grouped together by showing their close genetic relatedness probably due to their Wickhams genetic base. Sixteen progeny genotypes deviated from mother parents and nine genotypes out of them showed more than 0.5 genetic distances from all three mother parents indicating a greater level of genetic diversity of the progeny because of the use of non Wickham male parents. These genetically diverse clones from 2008 hand pollination progeny can be added to the Hevea cultivation in the future (Amaratunga et al., 2013) . (Fig. 4) showed a significantly higher girth (Table 5 ). These genotypes were selected for propagation in bud wood nurseries in order to establish a few more RRI/ECT trials. However, all genotypes need to be evaluated further before making a decision on recommendations. 
First year: 2014
Four thousand fifty seven (4057) trees that belong to 1478 number of accessions were selected (Table 6 ) and pollarded at the height of 4½ft above the ground level to prepare bud woods (Fig. 5) . Poly bag nursery was raised with 16,000 plants and ground nursery was established with 1000 plants. Three planting sites Nivitigalakele substation (9.2 ha), Polgahawela substation (2 ha) and Monaragala substation (1ha) were selected and land preparation was done. Scientific evaluation and characterization of accessions were started (Fig. 6 ) (Withanage 2014). 40  38  90  54  76  07  17  17  98  09  24   18  17  10  11  12  14  15  16  07  08  09  7/02/81  20  01  Total  1478 However, many germplasm collections in many crops are being lost worldwide. The erosion of the genetic variability of Hevea plantations in all over the world is under a constant threat of sudden out breaks of a native as well as exotic diseases while complicating the situation with changing climate. Therefore, it is important that the potential uses and values of this genetic resources need to be developed to improve and facilitate productive utilization in Hevea breeding in future. Maintenance and conservation of the core collection is also very important.
